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côté lésé. Il mesurait les caractéristiques suivantes : la dépense énergétique (DE)
et l’équivalent métabolique (MET) qui permettait de différencier les différents
niveaux d’activité.
Résultats.– La DE totale sur une journée de rééducation était en moyenne de
650,6  173,8 Kcal. Elle se répartissait de la manière suivante entre la
kinésithérapie 19,6  6,7 %, l’ergothérapie 9,7  3,0 %, l’électrothérapie
15,5  5,6 %, la neuropsychologie 6,8  1,8 % et l’orthophonie 7,6  2,2 %.
40,8 % de la dépense journalière survenait en dehors des séances de rééducation
formelles. La DE modérée (> 3 MET) représentait 23,5  27,9 minutes par
jour, soit 96,2  111,5 Kcal. 42,5  33,6 % de cette DE était réalisé en
kinésithérapie. La totalité des autres séances est nettement inférieure :
ergothérapie 2,6  11,7 %, électrothérapie 1,1  2,0 %, neuropsychologie
2,5  5,1 % et l’orthophonie 2,3  6,4 %.
Discussion.–Cette étude montre que les patients AVC en cours d’hospitalisation
en MPR n’atteignent pas tout à fait le niveau d’activité recommandé. Une
grande partie de cette activité a lieu en séance de kinésithérapie et hors des
séances thérapeutiques. Il semble nécessaire de proposer des activités pour
augmenter la DE, pendant mais aussi hors des séances de rééducation. Suite à
cette étude il sera pertinent d’évaluer l’activité des patients juste avant leur
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Objectif .– Le réseau TC AVC5962 a reçu la mission de travailler à
l’amélioration du suivi des PSH/AVC. Initialement, un état des lieux est
apparu nécessaire.
Méthode.– Le médecin de MPR et l’ergothérapeute du réseau ont rencontré les
MPR de 25 centres de rééducation prenant en charge régulièrement des PSH/
AVC afin de répondre à un questionnaire sur la prise en charge et le suivi des
PSH/AVC de moins de 70 ans.
Résultats.– Concernant la prise en charge en centre, 17 équipes utilisent des
échelles validées type MIF ou BARTHEL. Plusieurs professions sont non ou
peu représentées (MPR, psychiatre, psychologue, assistant social). Pour
préparer la sortie, 24 proposent des visites à domicile, neuf des permissions et
dix organisent des relais. Seules deux prennent systématiquement contact avec
le médecin traitant et neuf si besoin. Toutes envoient le courrier de sortie la
semaine de la sortie (dont 18 le jour même).
Concernant le suivi, 20 proposent au moins une consultation médicale. Les
demandes des PSH/AVC sont d’ordre médical mais davantage sociales,
psychocomportementales et d’autonomisation. Douze effectuent un suivi
pendant un an et cinq pendant des années. Le suivi s’arrête souvent lorsque la
situation médicale est stabilisée. De rares équipes suivent les PSH/AVC pendant
des années.
La plupart des équipes acceptent de voir en consultation des PSH/AVC non
prises en charge en centre. Neuf ne sont jamais sollicités. Les consultations
spécialisées (spasticité. . .) sont inégalement réparties dans les territoires. Les
médecins sont motivés par le suivi des PSH/AVC mais estiment nécessaire des
recrutements médicaux, d’assistants sociaux, neuropsychologues et ergothéra-
peute pour un suivi médico-psycho-social global ainsi qu’une valorisation des
actes de consultation.
Discussion.– En région 59/62, l’évaluation et la prise en charge des troubles
spécifiques des PSH/AVC en centre, la préparation de sortie et le suivi sont
encore insuffisants et inégaux. Les équipes sont pourtant motivées pour
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Initially developed for industrial applications, in particular to assist or replace
humans in dangerous, strenuous or repetitive, robots today have applications in
many other fields, including in healthcare [1]. In the specific context of the
rehabilitation of brain-injured patients, the robots have the advantage of being
able to repeat the movements with high intensity and frequency, and in an
attractive environment for the patient [2]. They also provide assistance to
therapists by relieving them physically, but also by providing a quantitative and
objective assessment of the patient’s performance.
First robots for upper limb rehabilitation were industrial manipulators diverted
from their original use [1]. Since then, these robots have evolved and can be
classified in two categories: end-effector robots which mobilize the arm through
the hand or the forearm, and exoskeletons placed parallel to the osteological
chain which drive independently all upper limb joints. The technical
development of rehabilitation robots has gone hand in hand with an
intensification of the collaboration between engineers and therapists. This
led to the development of solutions always better addressing the clinical needs
but also to the identification of the pros and cons specific to each of the two
categories of robots.
Such multidisciplinary collaboration is established since 2006 at the Université
catholique de Louvain between the Center for Research in Mechatronics and the
Cliniques universitaires Saint-Luc and has led to the development of two robotic
devices. The first one, REAplan, is an end-effector robot which has undergone
numerous evolutions after several clinical trials to fit at best to the clinical
environment. The second one, AFREXOS, is an exoskeleton robot for the
shoulder complex whose innovative mechanical structure results from taking
into account the clinical needs during the early stages of the design process.
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Introduction.– Systematic reviews have recommended kinematic variables to
assess active movements of the upper limb in stroke patients before and after
therapy [1]. The purpose of this study is to validate a protocol assessing upper
limb kinematics with a robot among stroke patients. This robot, the REAplan, is
a distal effector that allows displacements of the upper limb in the horizontal
plane.
Materials and methods.– Age-matched healthy subjects (n = 25) and stroke
patients (n = 25) participated in this study. Various kinematic indices (n = 44)
were obtained from four tasks with the REAplan. The statistical properties of
this protocol were studied.
Results.– In healthy subjects, 25 kinematic indices showed moderate to
excellent reliability (intraclass correlation coefficients [ICC] range [0.40–
0.91]) and only three indices showed a laterality effect (P < 0.05). In stroke
patients, 43 kinematic indices showed moderate to excellent reliability (ICC
range [0.40–0.95]; and Minimal Detectable Changes range [9.9%–131%]).
Many of these indices (27 of 44) were altered in stroke patients (P < 0.05).
Moreover, some indices showed moderate to good correlations (r > 0.4) with
the manual dexterity (Box & Block test, correlated with 13 indices) and the
motor control (Upper Limb Sub-score of Fugl-Meyer Assessment, correlated
with four indices). Finally, a Principal Component Analysis allowed the
elaboration of a short version of the protocol, reducing the number of indices
(n = 5).
Conclusion.– This study provides a standardised, reproducible, sensitive and
valid protocol to quantify upper limb impairments in stroke patient by using a
robotic device such as the ReaPLAN. A short version of the protocol is
provided.
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Introduction.–Inadequate scapular positioning is believed to be a risk factor
for shoulder dysfunction [1]. Correct scapular position relies upon adequate
control of scapular musculature. This study investigates whether differences
in scapular muscle activity exist between stroke patients and healthy
controls.
Patients and methods.– Muscle activity was measured in ten stroke patients
(seven men; age 64  9.9 yrs) and ten healthy controls (seven men; age
63.8  9.9 yrs) (Delsys Trigno surface EMG system, Boston, US). Muscles of
interest included the upper trapezius, infraspinatus, lower trapezius, serratus
anterior, pectoralis major, anterior deltoideus. Participants performed 458 and
full range anteflexion with their hemiplegic (stroke) or dominant arm
(controls). Both tasks were executed without additional load and with 20%
load of the arm mass (estimated based on total body mass). Each task was
repeated 12 times.
Parameters of interest were onset/offset of muscle activity (relative to start/stop
of arm movement) and time to peak muscle activity (relative to the onset of arm
movement). Mean values were calculated for each parameter, per muscle and
per task in both groups. Group differences were assessed with Mann-Whitney U
tests, with the level of significance set at P < 0.05 (SPSS).
Results.– In the unloaded condition, anterior deltoideus showed an earlier offset
in stroke patients, during both 458 (P 0.05) and full range anteflexion (P 0.02).
Peak activity of the upper trapezius was significantly delayed during full range
anteflexion in stroke patients (P 0.006).
During loading, similar differences between stroke patients and controls were
found. In stroke patients, the lower trapezius and serratus anterior additionally
showed a delayed onset (P 0.02) and an earlier offset (P 0.05) for the 458
anteflexion task. Finally, onset of the anterior deltoideus was also significantly
delayed in stroke patients during full range anteflexion (P 0.006).
Discussion.– Upper trapezius, lower trapezius and serratus anterior are
considered a main force couple to control scapular positioning during
anteflexion. Their correct timing relative to the anterior deltoideus is of utmost
importance to guarantee pain-free shoulder movement. Rehabilitation
addressing control of these muscles is essential in stroke patients and should
be considered in clinical practice.
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Although changes in hand kinematics during robotic training post-stroke have
been documented, the day-day and concurrent changes in hand kinematics, arm
joints, and joint coordination have not been thoroughly investigated (Roby-
Brami et al., 2003 for a study with two time points, and Dipietro et al., 2007 [1]
for a study with a non-redundant two dimensional arm), especially in the sub-
acute phase. Here, we use state-of-the-art numerical methods to investigate
changes in joint synergy in a highly redundant arm across multiple training
sessions with the ARMEO Spring device. Six degrees of freedom in the
ARMEO device (three at the shoulder, one at the elbow, pronation-supination
and wrist flexion-extension) were measured during a pointing test repeated for
ten sessions on five days in healthy volunteers to define the baseline
performances and learning curves in both hand and joint spaces. Changes in
end-effector movement fluidity (number of peaks in velocity profile, normalized
jerk, etc.) were computed and compared. It has recently been proposed that the
largest loadings (weights) of the components in a principal component analysis
(PCA) of joint angles can be used to identify joint synergies post-stroke (van
Kordelaar et al., 2012). Similarly, we analyzed angular coordination via PCAs
for angles positions and velocities in two dimensions (elbow against one of three
shoulder angle), three dimensions (including elbow), and four dimensions
(elbow and all shoulder angles). We then analyzed the changes in loadings to
quantify the changes in joint synergies across training sessions. Comparison of
shoulder and elbow joint coordination within- and between- subjects was
carried out via a newly introduced distance metrics (Bockemuhl et al., 2010,
Crocher et al., 2013). We discuss how these changes in end-effector fluidity and
joint coordination can be used to inform the therapists about individual recovery
profiles, especially by contrasting changes in end-effector control to those in
coordination in the redundant joint space.
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